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COMPUTER-ASSISTED INSTRUCTION (CAI)
FOR TYPING SKILL TRAINING FOR PEOPLE
WITH MILD MENTAL HANDICAP:
A PILOT STUDY
Jackson K.K. Wong1 and Cecilia W.P. Li-Tsang2
Objective: To evaluate the effect of a computer-assisted instruction (CAI) programme for typing skill
training for people with mild-grade mental handicap (MH).
Methods: Eighteen participants with mild-grade MH were recruited in this pilot study. Each partici-
pant was given the training once every week for a total of 3 weeks, each session lasting for 90 minutes.
The training programme was a CAI programme with visual search strategies to enhance typing skills of
people with MH. Their typing abilities were assessed before the training, and 1 week and 4 weeks after
the training programme. Using one-way repeated measures ANOVA, typing speed and accuracy rate
were compared.
Results: Significant differences were found on typing speed and accuracy (p < 0.001) after the 3-week
CAI programme. High levels of accuracy and significant improvement in typing speed might indicate that
automatic processing might have occurred.
Conclusion: This study supported the role of visual search strategies and demonstrated a positive effec-
tive of CAI in enhancing functional performance among people with MH.
KEY WORDS: Computer-assisted instruction • Learning • People with 
mental handicap • Visual search
Introduction
Based on the survey report by the Hong Kong Census and
Statistics Department in 2001 (Census and Statistics Depart-
ment, 2001), it was estimated that the total number of people
with mental handicap (MH) was about 62,000–87,000, repre-
senting a prevalence rate of 0.9–1.3% in Hong Kong. Among
the people with MH who were economically active (2.1–2.9%),
less than 6.6% were engaged in clerical-related work and the
remaining (93.4%) were workers in elementary occupations
(i.e. unskilled work). Although it is believed that computer lit-
eracy is increasingly important in providing people with survival
skills for changing their future and assisting them to gain a
competitive edge when applying for jobs in the community,
very few studies have attempted to address the issues, such as
computer awareness, knowledge and skills among people with
MH, or improving computer literacy among them. Despite 
the advances in computer technology over the past decades,
people with MH still do not have an easy way to access the
basic information technology, either the hardware or software.
The major barriers in accessing computer technology for people
with MH can be explained by internal constraints (e.g. lack 
of physical fitness, presence of motor deficits or inadequate
cognitive skills) and external constraints (e.g. social attitudes).
In addition, the lack of well-designed software interface and
instructional programme further widens the “digital divide”—a
1MPhil Research student and 2Professor, Department of Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong SAR,
China.
Reprint requests and correspondence to: Prof. Cecilia W.P. Li-Tsang, Department of Rehabilitation Sciences, The Hong Kong Polytechnic
University, Hung Hom, Kowloon, Hong Kong SAR, China.
E-mail: rscecili.li@inet.polyu.edu.hk
CAI FOR TYPING SKILL TRAINING FOR PEOPLE WITH MILD MH
Hong Kong Journal of Occupational Therapy 55
gap between those people who can make effective use of com-
puter technology and those who cannot (Blanc, 2002).
On reviewing the literature, there were lots of evidence
suggesting that computer-assisted instruction (CAI) could be
effectively used by people with mild MH and significantly
enhance learning. Majority of the studies only mentioned the
effectiveness of CAI in the literacy, numeracy and community
skills training, whereas promoting computer skill training 
was very limited in comparison. More recently, research focus
has shifted to address the instructional conditions that could
optimize the use of CAI (Fitzgerald & Koury, 1996), and the
effects of computer visuals have also drawn potential attention
(Mayer & Moreno, 2002; Rieber, 1990; Rieber & Kini, 1991).
Visual cues have been suggested to be effective in gaining
attention. It was believed that a proper visual design could
address the cognitive deficiencies, e.g. attention and working
memory deficits in people with mild MH.
Numerous behavioural evidence suggested that visual atten-
tion selection in everyday experience depends on the interac-
tion of both components (Patel & Sathian, 2000). Top-down
factors include the search goal and strategies of the observer.
Almost all visual search theories assume that pre-knowledge
may generate top-down activation that can guide the search
process, allowing people to exert some voluntary control over
the spatial allocation of attention. The top-down activation 
of an item increases with greater similarity of that item to the
pre-defined target. For instance, when looking for the letter
“E” on an English QWERT keyboard layout (Figure 1A), prior
knowledge of the letter arrangement can guide the search process
and ignore all other keypads.
On the other hand, bottom-up factors include physical attri-
butes of the visual array such as perceptual salience (e.g. unique
color, form or motion) that determine which elements in an
array are most likely to receive attention. When an element
differs significantly from nearby stimuli on one or more fea-
ture dimensions and is thus perceptually salient, it is referred
to as a feature singleton (Pashler, 1988). Bottom-up factors are
said to operate in raw sensory input and capture attention invol-
untarily without intention, whereas top-down factors imple-
ment longer-term cognitive strategies, which may or may not
be under intentional control (Peterson & Kramer, 2001). The
bottom-up activation increases with lower similarity to the
distractors in its neighborhood. For instance, a sudden pop-up
advertisement on the internet captures visual attention because
of its bottom-up salience. Suppose the positions of the letters
on the keyboard are rearranged (Figure 1B), finding the letter
“E” can be less easy because of decreasing top-down influences.
However, if the stimulus letter appears abruptly (i.e. as “pop-
up”) in a display (Figure 1C), it may direct focal attention and
guide the selection and identification processes of the visual
system, by which the target properties are then easily recognized.
Therefore, in the present pilot study, an innovative CAI
programme for typing skill training was developed, which was
culturally appropriate and specific to people with MH in Hong
Kong. Based on the stage of learning model described by Gagne
(1985), some of the instructional principles were adopted in
the programme. The programme was designed to provide drill
practice and simulation through high fidelity of the instruc-
tional overlay that was closely similar to the real environment.
The predefined key was made salient using guide motion strate-
gies, i.e. appearing abruptly and flashing at the rate of 5 Hz. 
It was believed that the visual cues could guide the attention
and thus foster the mastery of skill and enhance effective
learning in people with mild MH.
Methods
A one-way repeated measures experimental design was em-
ployed in this study. An informed written consent was col-
lected prior to the experiment. The criteria for inclusion were:
(1) age 15–30 years; (2) mild MH (IQ between 50–70); (3)
ability to follow one-step instruction or above; (4) no visual 
or hearing deficits reported by caregivers; and (5) ability to
identify the 26 letters of the alphabet in upper and lower cases. 
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Figure 1. A) English QWERT keyboard layout. B) Rearrangement
of letters on the standard English QWERT keyboard. C) Stimulus
letter “E” appears abruptly in a display.
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The exclusion criteria included those presented with: (1) sensory-
motor problems that affect the computer operation; (2) behav-
ioural problems (e.g. self-harm or aggressive behaviours); and
(3) comorbid autism and psychiatric diagnoses.
The training programme was conducted in the computer
laboratory of the Hong Kong Polytechnic University. Three
90-minute sessions were conducted in consecutive weeks and
led by a researcher to provide the support of computer use
(e.g. loading disks, accessing programmes and, in some cases,
interpreting programme instruction). The researcher verified
the participants with all selection criteria in the first session
and, subsequently, collected demographic data and baseline
values of the outcome measures (pre-test). The CAI programme
focused on typing in English rather than Chinese characters,
because it is believed that English typing is a prerequisite in
basic typing skill prior to typing in Chinese and mastering
proficiency. Letter drill practice was provided in the first train-
ing session, whereas word and sentence drill were focused in
the second session. In the last session, participants were required
to type a long paragraph. Ten-minute breaks were given at 
30-minute intervals. In consideration of the potential mental
and physical fatigue after prolonged computer usage, post-
test assessment (post-test-1) was conducted within 1 week after
the training programme was completed. All the participants
were reassessed after 4 weeks (post-test-2) to examine the
potential fading effect of the acquired typing skill after the
training programme.
Outcome Measures
The main outcome parameters, typing speed and accuracy,
were recorded through the CAI programme to provide accu-
rate and reliable measurements. Word per minute (Wpm) is
commonly used to measure typing speed. A word was stan-
dardized to five keystrokes/characters including spaces (e.g.
50 keystrokes per minute means a typing rate of 10 wpm). The
other outcome measure, accuracy, was used and it measured
the percentage of corrected key strokes (i.e. number of correct
keystrokes over the total number of keystrokes). Descriptive
statistics on demographic data of the participants were per-
formed according to the sex, chronological age, and experience
in computer use. To test the significance of the difference in
the outcome measures within the group, one-way repeated
measures analysis of variance was used in the data analysis.
The “time” factors (i.e. pre-test, post-test-1 and post-test-2)
serve as independent variables, whereas the typing speed and
accuracy act as dependent variables. Post-hoc analysis for
each dependent variable with modified Bonferroni method
was conducted. The data analysis was conducted with SPSS
version 12.0 (SPSS Inc., Chicago, IL, USA) for Windows.
Results
Eighteen persons with MH were contacted from the local
service agencies serving people with MH. All participants had
completed the post-test-1 assessment, but two of them missed
the post-test-2 assessment for reasons of lack of time and loss
of contact. One-way repeated measures ANOVA was performed
for the outcome measures, typing speed and accuracy, using the
last observation carried forward for the patients who withdrew
from the study. The process of the study is shown in Figure 2.
Descriptive statistics on the demographic characteristics
of the 18 participants were reported (Table 1). All participants
were diagnosed with mild MH. Nine (56.3%) were male and
17 (43.8%) were female. The mean age was 23.0 years (standard
deviation, 1.2 years). All of them reported to have 1–2 years
of experience in using the computer.
Treatment Efficacy: Typing Speed
One-way repeated measures ANOVA was used to test the within
subject effect on typing speed, and the statistical result is sum-
marized in Table 2. The significant intercept suggested that there
was an upward trend across the three assessments [F(1,15) =
345.58, p < 0.001]. The overall model was significant for the
difference on the typing speed (Wilk’s lambda=0.29, F(2,14)=
16.897, p < 0.001). There was a significant improvement in
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Pre-test
1st session (wk 1) Letter drill (+ initial assessment)
2nd session (wk 2) Word and sentence drill
3rd session (wk 3) Paragraph drill
n = 18
n = 18Post-test-1
n = 16Post-test-2
18 people with mental handicap
contacted for eligibility
Computer-assisted instruction for
typing skill training
< 1 wk
< 4 wks
Figure 2. Process of the study.
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typing speed after the 3-week CAI typing programme. Multi-
variate η2 = 0.70 indicated that approximately 70% of variance
of the dependent variable was associated with the time factors.
Treatment Efficacy: Accuracy
One-way repeated measures ANOVA was used to test the within
subject effect on accuracy. Table 3 summarizes the statistical
result. The significant intercept suggested that there was an
upward trend across the three assessments [F(1,15) = 9303.67,
p < 0.001]. A significant improvement was found in accuracy
after the 3-week CAI typing programme (Wilk’s lambda=0.34,
F(2,14) = 13.46, p < 0.001). Multivariate η2 = 0.66 indicated
that approximately 66% of variance of the dependent variable
was associated with the time factors.
Comparison of Typing Speed and Accuracy at the
Three Assessments
There was a general increase in typing speed from pre-test to
post-test-1, but the speed dropped between post-test-1 and -2
(Figure 3A). Similarly, there was an upward trend in accuracy
from pre-test to post-test-1, and it maintained between post-
test-1 and -2 (Figure 3B). Standard repeated measures analy-
sis with simple contrast tests were conducted to compare the
results of post-test-1 and -2 with pre-test. Modified Bonferroni
method was conducted to maintain family-wise error rate across
multiple pairwise comparisons for the dependent variables. There
were significant differences in typing speed between pre-test
and post-test-1 [F(1,15)=35.42, p<0.001]. Although the speed
dropped between post-test-1 and post-test-2, the result was still
significant when comparing pre-test and post-test-2 [F(1,15) =
15.32, p = 0.001].
Discussion
Role of Cueing Strategies in Designing CAI
Programme, e.g. Typing
Our findings showed that there was significant improvement
in typing speed and accuracy after the 3-week CAI for typing
skill training. Typing could demand controlled processing 
for people with MH, as it involves dynamic shift of attention
between keyboard, computer display and typing material.
Controlled processing tends to be slow, serial, and under the
conscious control of the individual. However, when the typing
keys were identified efficiently through visual cue, the typing
performance could be enhanced with drills and turned into
automatic processing. The key differentiation between con-
trolled and automatic processing is that controlled processing
relies heavily on conscious attention to the given task, whereas
Table 1. Demographic data of participants
Participants (n = 18)
Sex
Male 10 (55.6%)
Female 8 (44.4%)
Age (yr), mean (standard deviation) 22.9 (1.11)
Education
F.1–F.3 9 (50.0%)
F.4–F.5 9 (50.0%)
Occupation
Student 0 (0.00%)
Shelter workshop 11 (61.1%)
Supported employment 4 (22.2%)
Open employment 3 (16.7%)
Experience
1–3 years 12 (66.7%)
3–5 years 6 (33.3%)
Table 2. Results of one-way repeated measures ANOVA on typing speed
F Hypothesis df Error df p η2
Intercept 345.57 1 15 < 0.001* 0.96
Time effect 16.897 2 14 < 0.001* 0.70
*p < 0.001 (highly significant).
Table 3. Results of one-way repeated measures ANOVA on accuracy
F Hypothesis df Error df p η2
Intercept 9303.67 1 15 < 0.001* 0.99
Time effect 13.46 2 14 < 0.001* 0.66
*p < 0.001 (highly significant).
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automatic processing occurs with little or no conscious atten-
tion. Therefore, unlike automatic processes, multiple controlled
processes generally cannot be performed efficiently, especially
for people with MH.
In this pilot study, the high levels of accuracy and signifi-
cant improvement in typing speed with visual cue indicate
that automatic processing might have occurred. When target
key detection was performed, cueing strategies by flashing 
at the target location incorporated in CAI typing programme
might facilitate response times. This could be accounted by
the notion that the effective search strategies encode the target
key location and facilitate spatial memory process. The skill
automatization might occur and mediate search performance
that required minimal conscious control or effort, so that the
cueing strategies could then be faded out. However, it was
noteworthy that the optimal training intensity to achieve the
stage of skill automatization was not determined in this study.
It might be reflected by the learning curve, referring to the
relationship between the duration of learning and the resulting
progress (Ritter & Schooler, 2002). It was characterized by a
rapid improvement during the initial stages followed by ever
lesser improvements with further practice. However, this could
not be shown in our data, as it required extensive practice 
and continuous assessment until the performance achieved 
a plateau.
Comparison of Typing Speed Between People 
With and Without MH
It was worth to note that the average speed of typing in people
with MH was about 4–5 wpm, indicating that people with MH
perform very slowly in typing when compared with normal
people. In one study on average computer users, the average
speed for transcription was 33 wpm (Karat et al., 1999). In 
the same study in which the subjects were divided into “fast”,
“moderate” and “slow” groups, the average speeds were 40wpm,
35 wpm, and 23 wpm, respectively. Salthouse (1984) studied
the factors responsible for skilled typing performance of the
typist by examining the time and accuracy of keystrokes in a
variety of typing activities ranging in speed from 17 to 104wpm
and ranging in age from 19 to 72 years. Typing skill was found
to be related to: (1) the temporal consistency of making the
same keystroke; (2) the efficiency of overlapping successive
keystrokes; (3) the speed of alternative hand tapping; and (4)
the number of characters of to-be-typed text required to main-
tain a normal rate of typing. In an earlier study on typewriting
rate in skilled typists, Hayes and colleagues (1977) found that
the typewriting rate was positively correlated with reaction
time of the finger and reaction time to individual keys on the
typewriter. Motor skill deficit and inefficient search of key-
board keys in people with MH could be other factors that
accounted for poorer typing performance. Ordinary computer
users might demonstrate touch typing, which meant using the
sense of touch rather than sight to find the keys. It relied on
the memorized position of keys. However, we found that most
of the people with MH performed two-fingered typing in
which they must find and press each key individually, which
is always considerably slower than touch typing.
Limitations and Implications of Future Research
In this pilot study, the use of computer at home was not con-
trolled, and this might be the confounding factor that potentially
affects the outcome measurement. Typing speed and accuracy
were selected as the main outcome parameters; other stan-
dardized assessments to evaluate computer proficiency skill
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Figure 3. Results of: A) typing speed and B) accuracy in pre-test and post-tests.
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should be explored to reflect more valid measures of typing
skill in people with MH. Moreover, the degree of skill gener-
alization across different situations and the effects of main-
tenance still warrant further investigation, as generalization
has been an especially difficult stage for people with MH
(Gaylord-Ross & Holvoet, 1985). The transfer of learning to
real-life setting (e.g. word processing programme) and over
time (e.g. longer follow-up period) should also be evaluated 
in future research. To further explore the effectiveness of the
CAI programme, future studies should recruit a larger sample
size and include a control group to examine the effect of visual
cueing strategies.
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